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field to another, the energy moving radially towards or away from
the wire conveying the current. If the dielectric medium possesses
inertia, and if its properties in any way resemble those of any kind
of matter with which we are acquainted, the energy cannot travel
from one place to another with an infinite velocity.

As the alternating current changes, the energy in the field will
change also; when the current is passing through its zero value, it
is evident that the magnetic energy cannot now vanish throughout
the field, for we assume that the energy travels at a finite rate, and
it is only a finite time since the current was finite. If the magnetic
energy did vanish it would imply that the energy could travel over
a distance, however great, in a finite time. If, however, the magnetic
energy does not vanish, simultaneously all over the field, there must
be places whore the magnetic force does not vanish. But the current
through the conductor vanishes and there are no magnetic substances
in the field. Hence we conclude that unless we assume that the
energy in the magnetic field can travel, from one place to another
with an infinite velocity, we must admit that in a variable field
magnetic forces can arise apart from magnets or electric currents
through conductors.

265.   Lofc UH now nee if we can find any clue as to what produces
the magnetic field under these ommmstanoes. Let us consider the
following Him pie cane. Let./I, B (Fig. 120) be ('.wo vertical     /^T^
metal platen forming a parallel plate condenser, and let    ^     ^
the upper ends of these plates be c.onuooted by a wire of
high resistance*.   Suppose thud initially the plate A is
charged with a uniform distribution of positive elootricity
while H in charged with an equal distribution of negative
electricity.    If the platen are disconnected, horizontal "
Faraday tubes at rend will stretch from one plate to the
other.   When the plates are connected by the wire the      *
horizontal Karaday tubes will move vertically upwards towards
the wire,  Lot c bo the velocity of these tubes, and a the surface
doiwily of the doclrioity on the plates, then the upward current
panning across unit length in the plate A and the downward
current  in   tt  are  equal  to  t.vr.   By Art.  209  these  currents
will produce, a uniform magnetic field between the plates, theWith the definition of Art. 153 the magnetic induction
